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(54) LIQUID CRYSTAL DISPLAY AND METHOD OF MANUFACTURING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the orientation defects of liquid crystal 
molecules which becomes the cause for light leakage. 

SOLUTION: The liquid crystal display device has an array substrate and a 
counter substrate and liquid crystal layers grasped as the cells of a liquid crystal 
composition between the array substrate and the counter substrate; the array 
substrate includes pixel electrodes 25, having reflection conductive layers 25R 
and transmission conductive layers 25T arranged as windows W for the 
reflection conductive layers 25R as well alignment layers for covering the 
reflection conductive layers 25R and the transmission conductive layers 25T. 
The windows W of the reflection conductive layers 25R are a rectangular shape, 
having the longitudinal direction approximately aligned to the rubbing direction of 



the alignment layers. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It has the 1st and 2nd electrode substrate and the liquid crystal layer 
pinched as a eel of a liquid crystal constituent between said 1st and 2nd 
electrode substrates. The electrode in which said 1st electrode substrate has the 
light transmission section arranged as an aperture of the light reflex section and 
said light reflex section, It is the liquid crystal display characterized by being the 
configuration which has in a list the longitudinal direction to which the aperture of 
said light reflex section carries out abbreviation coincidence of said light reflex 
section and the light transmission section in the direction of rubbing of said 
orientation film including the wrap orientation film. 

[Claim 2] It is the liquid crystal display according to claim 1 characterized by for 



said light reflex section being constituted by the reflective conductive layer which 
reflects incident light, and said light transmission section being constituted by at 
least one transparency conductive layer which penetrates incident light. 
[Claim 3] It is the liquid crystal display according to claim 2 characterized by 
forming each transparency conductive layer on the insulating substrate of light 
transmission nature, and for said reflective conductive layer exposing each 
transparency conductive layer, and forming said insulating substrate on a wrap 
insulator layer. 

[Claim 4] It is the liquid crystal display according to claim 1 characterized by for 
said light reflex section being constituted by the reflective conductive layer which 
reflects incident light, and said light transmission section being constituted by at 
least one notch formed in said reflective conductive layer so that incident light 
may be penetrated. 

[Claim 5] Said notch is a liquid crystal display according to claim 4 characterized 
by being formed in said longitudinal direction by width of face of 10 micrometers 
or less in a right-angled direction. 

[Claim 6] Said 2nd electrode substrate is a liquid crystal display according to 
claim 1 characterized by determining the counterelectrode which counters said 
electrode, and this counterelectrode that the direction of rubbing of the 
orientation film of said 2nd electrode substrate will give predetermined torsion to 



the liquid crystal molecular arrangement of said liquid crystal layer including the 
wrap orientation film based on the direction of rubbing of the orientation film of 
said 1st electrode substrate. 

[Claim 7] Said reflective conductive layer is a liquid crystal display according to 
claim 2 or 4 characterized by having the concavo-convex pattern over which the 
reflected light is scattered. 

[Claim 8] Said concavo-convex pattern is a liquid crystal display according to 
claim 7 characterized by being dependent on boom hoisting of the substrate of 
said reflective conductive layer. 

[Claim 9] The process which forms the 1st and 2nd electrode substrate which 
contains said light reflex section and the light transmission section in an 
electrode with the light transmission section arranged as an aperture of the light 
reflex section and said light reflex section, and a list, and contains the wrap 
orientation film in one side, It has the process which forms the liquid crystal layer 
pinched as a eel of a liquid crystal constituent between said 1st and 2nd 
electrode substrates. The manufacture approach of the liquid crystal display 
which is the configuration in which the aperture of said light reflex section has a 
longitudinal direction, and is further characterized by having the process which 
carries out rubbing of said orientation film in the direction which carries out 
abbreviation coincidence at the longitudinal direction of said aperture. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display with 
which a liquid crystal layer uses together especially the transmitted light and the 
reflected light, and displays an image about the liquid crystal display pinched as 
a eel of a liquid crystal constituent, and its manufacture approach between the 
electrode substrates of a pair, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the light weight and the small and 
high definition liquid crystal display are developed briskly [ the visual equipment 
field centering on the information-machines-and-equipment field, television, etc. 
centering on a computer ]. A common liquid crystal display has the structure 



which pinched the liquid crystal layer between the electrode substrates of a pair, 
and displays an image by carrying out the optical modulation of the light source 
light in a liquid crystal layer. 

[0003] This liquid crystal display is classified into the reflective mold made to 
reflect the transparency mold which makes the light from the back light arranged 
in a tooth back or the tooth-back side penetrate, and the light from a perimeter. 
Both these transparency mold and a reflective mold are influenced by the display 
image of the ambient light which carries out incidence to a liquid crystal display. 
The display image in a transparency mold becomes hard to see, when an 
ambient light is too bright, and the display image in a reflective mold becomes 
hard to see, when an ambient light is too dark. 

[0004] In order to solve such a problem, JP,11-316382,A indicates the method 
which arranges a light transmission conductive layer with high light 
transmittance, and a light reflex conductive layer with high reflective 
effectiveness in each pixel, and uses together the transmitted light and the 
reflected light. By this method, in a light transmission nature insulating substrate 
and this insulating substrate, one electrode substrate has a wrap organic 
compound insulator, and is arranged in opening by which the light transmission 
conductive layer was formed in a part of organic compound insulator, and a light 
reflex conductive layer is arranged on an organic compound insulator in the 



perimeter of a light transmission conductive layer. These light transmission 
conductive layer and a light reflex conductive layer are covered with the 
orientation film. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, this orientation film 
controls the orientation of a liquid crystal molecule by carrying out rubbing 
processing in the predetermined direction with a rubbing cloth. However, since a 
rubbing cloth cannot carry out rubbing of the orientation film to homogeneity for 
the level difference near opening, the optical leakage by poor orientation occurs 
and it has brought a result to which this reduces contrast 
[0006] The purpose of this invention is to offer the liquid crystal display which 
can reduce the poor orientation of the liquid crystal molecule leading to optical 
leakage, and its manufacture approach in view of the above technical problems. 
[0007] 

[Means for Solving the Problem] According to this invention, it has the 1st and 
2nd electrode substrate and the liquid crystal layer pinched as a eel of a liquid 
crystal constituent between these 1st and 2nd electrode substrates. The 
electrode in which the 1st electrode substrate has the light transmission section 
arranged as the light reflex section and an aperture of this light reflex section, 
and the liquid crystal display which is the configuration which has in a list the 



longitudinal direction to which the aperture of the light reflex section carries out 
abbreviation coincidence of these light reflex section and the light transmission 
section in the direction of rubbing of the orientation film including the wrap 
orientation film are offered. 

[0008] The process which forms the 1st and 2nd electrode substrate which 
contains the light reflex section and the light transmission section in the 
electrode which has the light transmission section further arranged as the light 
reflex section and an aperture of this light reflex section according to this 
invention, and a list, and contains the wrap orientation film in one side, It has the 
process which forms the liquid crystal layer pinched as a eel of a liquid crystal 
constituent between the 1st and 2nd electrode substrates, and it is the 
configuration in which the aperture of said light reflex section has a longitudinal 
direction, and the longitudinal direction of an aperture is further provided with the 
manufacture approach of the liquid crystal display equipped with the process 
which carries out rubbing of the orientation film in the direction which carries out 
abbreviation coincidence. 

[0009] In this liquid crystal display and its manufacture approach, the aperture of 
the light reflex section is a configuration which has the longitudinal direction 
which carries out abbreviation coincidence in the direction of rubbing of the 
orientation film, and compensates the level difference produced between this 



light reflex section and the light transmission section. In this case, a rubbing 
cloth can reduce the fields of the orientation film which cannot carry out rubbing 
enough under the effect of a level difference rather than the case where the 
longitudinal direction of an aperture is greatly shifted [ of the orientation film ] 
from rubbing. Therefore, the poor orientation leading to optical leakage can be 
reduced, and high contrast can be acquired. 
[0010] 

[Embodiment of the Invention] Hereafter, the liquid crystal display concerning the 
1st operation gestalt of this invention is explained with reference to an 
accompanying drawing. This liquid crystal display is a method which uses 
together the transmitted light and the reflected light, and displays an image. 
[0011] Drawing 1 shows the partial cross-section structure of a liquid crystal 
display, and drawing 2 shows the planar structure near [ which is shown in 
drawing 1 ] a pixel. This liquid crystal display is equipped with the liquid crystal 
layer LQ pinched between the array substrate AR, the opposite substrate CT, 
and these substrates AR and CT as shown in drawing 1 . 
[0012] Two or more scanning lines 14 with which the array substrate AR is 
arranged along with the line of the insulating substrate 21 of light transmission 
nature, two or more pixel electrodes 25 arranged in the shape of a matrix on this 
insulating substrate 21, two or more signal lines 13 arranged in accordance with 



the train of these pixel electrode 25, and these pixel electrode 25, Wrap 
orientation film 27A is included for the drive circuit which drives two or more thin 
film transistor (TFT) 23, two or more scanning lines 14, and two or more signal 
lines 13 which are respectively arranged as a switching element for pixels near 
the crossover location of the correspondence scanning line 14 and the 
correspondence signal line 13, and two or more pixel electrodes 25. The 
opposite substrate CT has [ the insulating substrate 22 of light transmission 
nature, the red who counters the pixel electrode 25 of a correspondence train 
respectively, and ranks with a line writing direction in order, green and the color 
filter 24 formed on an insulating substrate 22 as a blue stripe, and a color filter 
24 ] wrap orientation film 27B for the wrap transparence counterelectrode 29 and 
this counterelectrode 29. Moreover, the phase contrast plate RT 1 and a 
polarizing plate PL 1 are stuck on an insulating substrate 21 in the opposite side 
in two or more pixel electrodes 25, and the phase contrast plate RT 2 and a 
polarizing plate PL 2 are stuck on an insulating substrate 22 in the opposite side 
in a color filter 24. 

[0013] In this liquid crystal display, the liquid crystal layer LQ is divided to two or 
more pixel fields PX respectively corresponding to two or more pixel electrodes 
25, and each pixel field PX is respectively arranged between the two contiguity 
scanning lines 14 and two contiguity signal lines 13. Each thin film transistor 23 



answers the scan pulse supplied from the correspondence scanning line 14, and 
supplies the potential of the correspondence signal line 13 to the 
correspondence pixel electrode 25. Each pixel electrode 25 is impressed to the 
correspondence pixel field PX of the liquid crystal layer LQ by making potential 
of the correspondence signal line 13 into pixel potential, and controls the 
permeability of the pixel field PX based on the potential difference of this pixel 
potential and the potential of a counterelectrode 29. Moreover, each pixel 
electrode 25 has transparency conductive layer 25T, such as ITO arranged as 
an aperture W of reflective conductive layer 25R and this reflective conductive 
layer 25R of a metal like silver, aluminum, or these alloys. Reflective conductive 
layer 25R constitutes the light reflex section over which it reflects in and the light 
which carries out incidence through the liquid crystal layer LQ is scattered with a 
high reflection factor from an opposite substrate CT side, and transparency 
conductive layer 25T constitute the light transmission section which penetrates 
the light which carries out incidence from the tooth back of the array substrate 
AR to the liquid crystal layer LQ side. The aperture W of reflective conductive 
layer 25R is a rectangle which has the longitudinal direction which carries out 
abbreviation coincidence in the direction of rubbing of orientation film 27A. 
[0014] In the array substrate AR, wiring of two or more thin film transistors 23, 
and two or more reflective conductive layer 25T and others is formed on the light 



transmission nature insulating substrate 21, and is covered with an insulating 
substrate 21 by the organic compound insulator 31. This organic compound 
insulator 31 has the concavo-convex pattern arranged corresponding to two or 
more pixel fields PX so that two or more opening 31 H which expose 
correspondence transparency conductive layer 25T partially respectively, and 
these opening 31 H may be surrounded, respectively. Each thin film transistor 23 
has the gate connected to the correspondence scanning line 14, the source 
connected to transparency conductive layer 25T of the correspondence pixel 
electrode 25, and the drain connected to the correspondence signal line 13. 
Reflective conductive layer 25R of each pixel electrode 25 contacts the rim of 
correspondence transparency conductive layer 25T, and is formed on an organic 
compound insulator 31. This reflective conductive layer 25R is formed by 
predetermined thickness along with the concavo-convex pattern of an organic 
compound insulator 31 , and contains crevice 25RB which surrounds two or more 
hemispherical heights 25RA arranged at random and these hemispherical 
heights 25RA, and is arranged as a concavo-convex pattern. This reflective 
conductive layer 25R is reflected so that incident light may be scattered with this 
concavo-convex pattern. 

[0015] Next, the production process of the liquid crystal display mentioned above 
is explained. 



[0016] In manufacture of the array substrate AR, two or more thin film transistors 
23, two or more transparency conductive layer 25T, and other wiring repeat the 
usual membrane formation and patterning, and are formed on the light 
transmission nature insulating substrates 21, such as a high strain point glass 
plate and a quartz plate. Then, the insulating-substrate 21 whole is applied to the 
resin of positive type photosensitivity by a spin coat method etc. as an organic 
compound insulator 31 with a wrap thickness of 1 micrometer - about 4 
micrometers, for example. After prebaking of an insulating substrate 21, an 
organic compound insulator 31 is partially exposed in the range corresponding 
to two or more opening 31 H using the photo mask for openings, and is exposed 
using the photo mask for concavo-convex patterns with two or more circular 
protection-from-light sections arranged in the random pitch in the range of each 
pixel field PX so that it may not lap with a signal line 13 and the scanning line 14 
further. Here, the light exposure for concavo-convex patterns is set as 10-200mJ, 
the light exposure for openings is set as 200-2000mJ, and the diameter of the 
circular protection-from-light section is set as about 2-20 micrometers. The 
boom-hoisting configuration and consistency of a concavo-convex pattern are 
controlled by the opening configuration of a photo mask, the consistency, light 
exposure, etc. 

[0017] Then, in order that an organic compound insulator 31 may remove an 



above-mentioned exposure part, negatives are developed, and this forms the 
concavo-convex pattern of an organic compound insulator 31 with two or more 
opening 31 H. In this phase, since a concavo-convex pattern serves as 
acute-angle-like boom hoisting, it is carried out so that heat treatment of an 
insulating substrate 21 may change this concavo-convex pattern into the smooth 
condition that the angle was able to be taken. 

[0018] Then, metal membranes, such as aluminum, nickel, Cr, and Ag, 
accumulate on an organic compound insulator 31 by the thickness of about 
100nm by the spatter, and patterning is carried out to a configuration 
predetermined by the photo etching method, and they form two or more 
reflective conductive layer 25R which contacted the rim of correspondence 
transparency conductive layer 25T respectively by this. 

[0019] Then, it is formed in a predetermined field in order to secure the 
predetermined gap where two or more pillar-shaped spacers 15 serve as 
thickness of the liquid crystal layer LQ. Orientation film 27A applies about 3 
micrometers of polyimide of a low-temperature cure mold so that the pixel 
electrode 25 and an organic compound insulator 31 may be covered by printing, 
and it is the longitudinal direction () of the aperture W of reflective conductive 
layer 25R about this. Namely, it is formed in the direction of rubbing which is in 
agreement in the direction in which the level difference of reflective conductive 



layer 25R and transparency conductive layer 25T is extended for a long time by 
carrying out rubbing processing with a rubbing cloth. 

[0020] On the other hand, in manufacture of the opposite substrate CT, the color 
filter 24 which distributed the pigment etc. is formed on the light transmission 
nature insulating substrates 22, such as a high strain point glass plate and a 
quartz plate. The transparence counterelectrode 29 is formed by depositing 1TO 
on the coloring layer 24 in a spatter. Then, it is formed when orientation film 27B 
applies about 3 micrometers of polyimide of a low-temperature cure mold so that 
the transparence counterelectrode 29 may be covered by printing, and it carries 
out rubbing processing of this with a rubbing cloth. In addition, rubbing 
processing of orientation film 27B doubles an oriented axis to orientation film 
27A so that the liquid crystal molecule of the liquid crystal layer LQ may be 
considered as an abbreviation homogeneous array. The array substrate AR and 
the opposite substrate CT are unified after formation of the orientation film 27A 
and 27B. The array substrate AR and the opposite substrate CT carry out the 
orientation film 27A and 27B inside, go, and, specifically, are stuck through the 
periphery sealant which is the adhesives of epoxy system heat-curing resin. The 
liquid crystal layer LQ uses as a eel liquid crystal impregnation space 
surrounded by the periphery sealant between the array substrate AR and the 
opposite substrate CT, and is obtained by injecting a liquid crystal constituent 



like a nematic liquid crystal into this eel, and closing with ultraviolet-rays 
hardening resin. In this way, where the liquid crystal layer LQ is pinched 
between the array substrate AR and the opposite substrate CT, the phase 
contrast plate RT 1 and a polarizing plate PL 1 are stuck on an insulating 
substrate 21 in the opposite side in two or more pixel electrodes 25, and the 
phase contrast plate RT 2 and a polarizing plate PL 2 are stuck on an insulating 
substrate 22 in the opposite side in a color filter 24. A liquid crystal display is 
completed as mentioned above. 

[0021] According to the liquid crystal display of the 1st operation gestalt 
mentioned above, the aperture W of reflective conductive layer 25R is a 
rectangle which has the longitudinal direction which carries out abbreviation 
coincidence in the direction of rubbing of orientation film 27A so that the level 
difference produced with the thickness of an organic compound insulator 31 
between reflective conductive layer 25R and transparency conductive layer 25T 
as shown in drawing 1 may be compensated. If the longitudinal direction of 
Aperture W and the direction of rubbing of orientation film 27A are expressed for 
example, with a clock format for 12 hours, when the longitudinal direction of 
Aperture W is set up in the direction of 6:00 to 12:00 [ parallel to a signal line 13 ], 
the direction of rubbing of orientation film 27A is also set up in the direction of 
6:00 to 12:00. When such a liquid crystal display was actually driven, generating 



along the demerits side of Aperture W, as the poor orientation field of 4 
micrometers of **** shows (a) of drawing 3 was checked by microscope 
observation. However, in visual observation, both the transmitted light display 
image and the reflected light display image were highly defined. In the 
transmitted light display, the contrast 350 was able to be acquired especially. 
[0022] As the example of the 1st comparison, the same liquid crystal display as 
the 1st operation gestalt was manufactured except for changing the direction of 
rubbing of orientation film 27A in the direction of 7:30-1:30, and the direction of 
9:00 to 3:00, and the experiment which actually drives this was conducted. Then, 
when the direction of rubbing was the direction of 7:30-1:30, generating along 
both the merits side of Aperture W and the demerits side, as a poor orientation 
field shows (b) of drawing 3 was checked by microscope observation. That result 
was 280 when contrast was measured at this time. On the other hand, when the 
direction of rubbing was the direction of 9:00 to 3:00, generating along the merits 
side of Aperture W, as a poor orientation field shows (c) of drawing 3 was 
checked by microscope observation. That result was 260 when contrast was 
measured at this time. That is, if the direction of rubbing of orientation film 27A 
shifts from the longitudinal direction of Aperture W greatly, the die length of the 
poor orientation field where rubbing of the rubbing cloth is not enough carried out 
under the effect of a level difference will be increased. Therefore, high contrast 



which exceeds 300 by the optical leakage corresponding to this poor orientation 
field cannot be acquired. 

[0023] Except for changing into the perpendicular orientation film which does not 
carry out rubbing processing of the orientation film 27B by the side of the 
opposite substrate CT as the example of the 2nd comparison, and having 
acquired the hybrid mold liquid crystal array, the same liquid crystal display as 
the 1st operation gestalt was manufactured, and the experiment which actually 
drives this was conducted. Then, when the direction of rubbing of orientation film 
27A was also set up in the direction of 6:00 to 12:00, it became the same 
inclination as an above-mentioned result for the highest contrast to be acquired. 
In addition, although considered as the hybrid mold liquid crystal array in this 
example of a comparison, it is good also as a TN liquid crystal array. 
[0024] Next, the liquid crystal display concerning the 2nd operation gestalt of this 
invention is explained. Drawing 4 shows the partial cross-section structure of this 
liquid crystal display, and drawing 5 shows the planar structure near [ which is 
shown in drawing 4 ] a pixel. This liquid crystal display is constituted like the 1st 
operation gestalt except for the following things. For this reason, in drawing 4 
and drawing 5 , the same reference mark shows the same part as the 1st 
operation gestalt, and that explanation is omitted. 

[0025] This liquid crystal display does not have transparency electric conduction 



film 25T as shown in drawing 1 . Instead, the light transmission section is 
constituted by three notch 25TCs formed in reflective conductive layer 25R as an 
aperture W of the light reflex section. The liquid crystal of the field corresponding 
to this notch 25TC is driven using the leakage electric field produced with the 
edge of reflective conductive layer 25R. for this reason, the organic compound 
insulator 31 each - opening 31 H are not for exposing transparency electric 
conduction film 25T, and are formed as a contact hole for connecting 
correspondence reflective conductive layer 25R to the source of the 
correspondence thin film transistor 23. Each notch 25TC is the rectangle of a 
dimension called width-of-face [ of 4 micrometers ] x die length of 50 
micrometers. The longitudinal direction of this rectangle carries out abbreviation 
coincidence in the direction of rubbing of orientation film 27A, as shown in 
drawing 5 . Next, the production process of a different array substrate AR from 
the 1st operation gestalt is explained. In manufacture of the array substrate AR, 
two or more thin film transistors 23 and other wiring repeat the usual membrane 
formation and patterning, and are formed on the light transmission nature 
insulating substrates 21, such as a high strain point glass plate and a quartz 
plate. Then, the insulating-substrate 21 whole is applied to the resin of positive 
type photosensitivity by a spin coat method etc. as an organic compound 
insulator 31 with a wrap thickness of 1 micrometer - about 4 micrometers, for 



example. After prebaking of an insulating substrate 21, an organic compound 
insulator 31 is partially exposed in the range corresponding to two or more 
opening 31 H using the photo mask for openings, and is exposed using the photo 
mask for concavo-convex patterns with two or more circular protection-from-light 
sections arranged in the random pitch in the range of each pixel field PX so that 
it may not lap with a signal line 13 and the scanning line 14 further. Here, like the 
1st operation gestalt, the light exposure for concavo-convex patterns is set as 
10-200mJ, the light exposure for openings is set as 200-2000mJ, and the 
diameter of the circular protection-from-light section is set as about 2-20 
micrometers. The boom-hoisting configuration and consistency of a 
concavo-convex pattern are controlled by the opening configuration of a photo 
mask, the consistency, light exposure, etc. 

[0026] Then, in order that an organic compound insulator 31 may remove an 
above-mentioned exposure part, negatives are developed, and the 
concavo-convex pattern of an organic compound insulator 31 is formed with two 
or more opening 31 H which expose the source of the correspondence thin film 
transistor 23 respectively by this. In this phase, since a concavo-convex pattern 
serves as acute-angle-like boom hoisting, it is carried out so that heat treatment 
of an insulating substrate 21 may change this concavo-convex pattern into the 
smooth condition that the angle was able to be taken. 



[0027] Then, while metal membranes, such as aluminum, nickel, Cr, and Ag, 
accumulate on an organic compound insulator 31 by the thickness of about 
100nm by the spatter, and patterning is carried out to the predetermined 
configuration shown in drawing 5 about each pixel field PX by the photo etching 
method and they contact the source of the correspondence thin film transistor 23 
respectively by this, two or more reflective conductive layer 25R with three notch 
25TCs is formed. 

[0028] Then, it is formed in a predetermined field in order to secure the 
predetermined gap where two or more pillar-shaped spacers 15 serve as 
thickness of the liquid crystal layer LQ. Orientation film 27A applies about 3 
micrometers of polyimide of a low-temperature cure mold so that the pixel 
electrode 25 and an organic compound insulator 31 may be covered by printing. 
It is formed by carrying out rubbing processing of this with a rubbing cloth in the 
direction of rubbing which is in agreement with the longitudinal direction (namely, 
direction where the level difference of the light reflex section and the light 
transmission section is extended for a long time) of the aperture W of reflective 
conductive layer 25R as shown in drawing 5 . 

[0029] Then, the unification process of the array substrate AR and the opposite 
substrate CT is performed in the production process of the opposite substrate 
CT, and a list like the 1st operation gestalt. 



[0030] According to the liquid crystal display of the 2nd operation gestalt 
mentioned above, it is the rectangle which has the longitudinal direction which 
carries out abbreviation coincidence in the direction of rubbing of orientation film 
27A so that the level difference which notch 25TC of reflective conductive layer 
25R was formed as an aperture W of the light reflex section, and this aperture W 
produced with the thickness of reflective conductive layer 25R between the light 
reflex section and the light transmission section may be compensated. Namely, 
when the longitudinal direction of Aperture W is set up in the direction of 
7:30-1:30, the direction of rubbing of orientation film 27A is also set up in the 
direction of 7:30-1:30. In this case, a rubbing cloth can reduce the fields of 
orientation film 27A which cannot carry out rubbing enough under the effect of a 
level difference rather than the case where the longitudinal direction of Aperture 
W is greatly shifted [ of orientation film 27A ] from rubbing. Therefore, the poor 
orientation leading to optical leakage can be reduced, and high contrast can be 
acquired. When such a liquid crystal display was actually driven, the 
high-definition display image was checked by visual observation. Moreover, the 
contrast 20 was able to be acquired by the transmitted light display. When two or 
more notch 25TCs are especially formed by width of face of 10 micrometers or 
less, it is possible to improve sharply the contrast which falls by the optical 
leakage by poor orientation. 



[0031] As the example of the 3rd comparison, the same liquid crystal display as 
the 2nd operation gestalt was manufactured except for changing the direction of 
rubbing of orientation film 27A in the direction of 6:00 to 12:00, and the direction 
of 9:00 to 3:00, and the experiment which actually drives this was conducted. 
Then, when the direction of rubbing is the direction of 6:00 to 12:00, contrast is 
set to 8 by transmitted light display. On the other hand, when the direction of 
rubbing is the direction of 9:00 to 3:00, contrast is set to 6 by transmitted light 
display. Therefore, contrast of a transmitted light display which exceeds 20 
obtained with the 2nd operation gestalt by the optical leakage corresponding to 
this poor orientation field cannot be acquired. 

[0032] In addition, this invention is variously deformable in the range which is not 
limited to an above-mentioned operation gestalt and does not deviate from the 
summary. For example, notch 25TCs of the 2nd operation gestalt may be other 
configurations which have a longitudinal direction like for example, the ellipse 
form instead of a rectangle. Furthermore, the number of notch 25TCs may be 
changed into numbers other than three piece. 
[0033] 

[Effect of the Invention] According to this invention, the liquid crystal display 
which can reduce the poor orientation of the liquid crystal molecule leading to 
optical leakage, and its manufacture approach can be offered as mentioned 



above. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the partial cross-section structure of the liquid 
crystal display concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is drawing showing the planar structure near [ which is shown in 
drawing 1 ] a pixel. 

[Drawing 3] It is drawing for explaining the reason which makes in agreement the 
longitudinal direction of the aperture shown in drawing 1 in the direction of 
rubbing of the orientation film. 

[Drawing 4] It is drawing showing the partial cross-section structure of the liquid 



crystal display concerning the 2nd operation gestalt of this invention. 

[Drawing 5] It is drawing showing the planar structure near [ which is shown in 

drawing 4 ] a pixel. 

[Description of Notations] 

25 - Pixel electrode 

25T - Transparency conductive layer 

25R - Reflective conductive layer 

25TCs Notch 

27A Orientation film 

AR -- Array substrate 

CT - Opposite substrate 

LQ - Liquid crystal layer 

PX - Pixel field 

W - Aperture 
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